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made during the month as follows: 3d to 9th, cloudy. loth, 
two Rmall spots first observed two days iu on east limb ; t h i s  
group was breaking u p  on the 11th. 12th aud 13tt1, cloudy. 
14th, clear disc. 18th, oue spot in south latitude just p u t  
meridian; also one spot iu north latitude one day in on east 
limb; both in view on the 20th. 2lst to 24th, cloudy. 25th, 
clear disc. 26th, one small spot one day past meridian, 
which had disappeared on the 27th. 28th to 31st, dear disc. 

Mr. M. A Veeder, Lyons, N. Y.: May 5th, facuke, that ap- 
peared by rotation April 22d, w a s  at t h e  western limb. 7tb, 
facula and small spots appeared by rotation ; the spots under- 
went mauy changes aud faded out during t h e  transit; the 
faculae in their location was seen a t  t h e  western limb on the 
21et. l l th ,  small spots, not previously seen, were tiear the 
western limb. 16th, two spots appeared by rotation but had 
faded out ou 21st end were not seen again. 18th, small spots 
and some faculs were at the eastern limb. 26th: a spot 
probably in the location of thia dieturbance, was seen, aud 

North Dokota... ................... 68.3 I South Dakota ....................... 78.c 
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311 the 31st the f a c u h  in i ts  viciuity was at  the western limb. 
On the 18th a group of Faculae not previously seen was at the  
western limb. During the month solar disturbances wer6 
quite numerous but very evauescent. 

Mr. Johu W. JameR, Riley, Ill.: observations were taken on 
the ist ,  2d, 6th, 7th, Sth, loth, l l t h ,  14th, 16tI1, 17th, 18th, 
20tl1, 2lst, 23d, 25th to 31st, inclusive, but the ouly spots seen 
were one group, two days froin eastern edge of disc, on t h e  
loth, which was gone on the 14tt1, and a spot two days from 
western edge, lstlf, wliich had disappeared, 21et. 

Mr. H. D. Qowey, North Lewisburgh, Ohio: sun spots m e r e  
observed on the 8th, loth, I l th ,  aud 12th. 

Prairie fires were reported near Fort Buford, N. Dak., on 
the lst, 2d, 3d, ‘ith, and 8tb, and a large field fire was re- 
ported near Lo8 Angeles, Cal ., on t h e  19th. 

Forest fires were reported on the 6th a t  New Richmond, 
Wis., and near Stillwater and Red Lake Falls, Minn. 

PBAIRIE AND FOREST FIRES. 

.In determining the month1 percent e Of weather and temperature combined the 
PnciEc coast states are not incfuded. t%e forecasts of cem erature in districts’east 
of the Rocky Mountains for May? 1% were made with rePerence to the maximum 
temperature alone; that le, a rediction of warmor or cooler indicated that the maxi- 
mum temperatore of the day &si ated would be higher or lower than the maximum 

is determined by multiplying the percentage of weather by 6, and the percentage of 
temperature by 4, and dividing their sum by IO. 

FORECASTS FOR 48 HOURS IN ADVANCE. 

of the previous day. SThe monthG percentrrge of weather and temperature combined 

Appgia t ing  the great importance t h a t  long t ime predic. 
tions possess for the general public the Chief Signal Officer has 

- 
VERIFICATIONS. 
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Illinois 81.0 
Indiana 80.0 
Kansss ...................... 75.5 
Kentucky. 90.0 
Michigan .................... 81.2 
Minnesatn ................... 63.0 

...................... ...................... 
................... 

LI 0 FORECASTS F O E  24 HOURS I N  ADVANCE. 
[Verifications made by Assistant Professor C. F. Marvin, aqsiated by Mr. H. 

E. Willinms, chief clerk of the Forecast Division.] 
The tbrecavts for districts east of t h e  Rocky Mountains for 

May, 1890, were made by 2d Lieutenant W. A. Glassford, Signal 
Corps, and those for the Pacific coast districts were made at 
San Francisco, Cal., by 4d Lieutenant J. E. Maxfield, Signal 
Corps. 

Percentages of foreuzab verified, Bay, 1890. 

States. States. I i  
Maine ............................... 
New Hampshire .................... 
Vormont ............................ 
Maaenchusetts.. .................... 
Rhode Island ....................... 
Connocticot ......................... 
Enstorn Now York .................. 
Western New York ................. 
Enatern Pennsylvania .............. 
Western Pennaylvnnia.. ............ 
New Jersey ......................... 
Delaware.. ......................... 
Maryland ........................... 
Distriot of Columbia.. .............. 
Vir inia ............................ 
SouthCarolina. ..................... 
Goorgin ............................. 
Enatern Floridn .................... 
Western Florida .................... 
Alabnma ............................ 
Missiasippi ........................ 
Louisiana.. ......................... 
Texas ............................... 
Arkansan ........................... 
Tennessee .......................... 

Nosh Caro1,ina ..................... 

81.5 

93.0 
Q.1 , 
70.0 I I 

Missouri.. .................. 
N e w  Jersey ................. 
New York ................... 
North and South D6kota.. . ., 
Pennsylvania.. .............. 
Youth Carolina .............. I 

78.0 
77.5 

83.0 
2: : 
86.9 

0 STATE WEATHER SERVICES. 
[l’emperattirc in dcgfecs Fahrenheit; precipitation, including melted miow, in i n c h  and hundredtha.1 

The following extracts and snmmaries are republished from reports for May, 1890, of the directors of the various 
state weather services: 

mean, 64.9, at Guntemville and Chepultepec; maximum, 92, at Qadeden, Slat; 
minimum, 84, at Double SpringB, 8th; greatest local monthly range, 67, at 

ALABAMA. 
~ ~ p m a t t ~ ~ e . - € I i g h e ~ t  monthly mean, 72.7, at Mobile; lowest monthly Double Springs ; least local monthly range, 84, at Mobile, 
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Bdp-tation.-Grentest monthly 10.19, a t  Montgomery ; least monthly 
82 at G u ~ t c r s v i ~ ~ e . - ~ r o f .  1'. H.'Ndl, Auburn, director; J .  H. Qwrles 

ARKANSAS. 
Temperature.-Highest mdAthly mean, 76.2, a t  Monticcllo; lowest monthlj 

62.8, at Heber ; maximum, 100, u t  Washington, 30th ; minimum, 40, 
mea Inkley, loth ; greatest local monthly range, 64, at Lend Hill ; least local 

Bdpitation.-Greatest  monthly, 9.66, at Ozone ; least monthly, 3.68, at 
Ipnoke--M. F. Locke, Commissioner of Agricrclture, Little Rock, director; r. 0.. simons, Sergeant, Signal Corps, awistant. 0 COLORADO. 

Temperature.-The mean was shout 0.6 below the normal of the last four . h i g h e s t  monthly mean, 66.6, at Fruits; lowest monthly mean, 33.8, at 
s & l l e ;  maximum, 93, a t  Fruits, 27th, and at Jalesburgh, 27th and 28th: 
~ n i m u m ,  11, at Breckenridge, 13th; grentest local monthly range, 78, at 
Bnn,,yside; least local monthly range, 89, a t  Cumbrea. 

prm-pitation.-The average deficiency was more than 80 per cent. below 

&e$id.-prevailin directions, north and west.--Prof. 3'. H. Loud, CoZorLcdc 
s . w s ,  director; 8. S. lliiu r, Sergeant, Signal  corps, assistant. 

ILLINOIS. 
Tdmperature.-Highest monthly mean, 66.6, at Golconda; lowest monthly 

~ B 8 n ,  62.8, at Riley; maxiinurn, 96, at Mcl,eailsborough, 23d; minimum, 28, 
8t aennep in ,  12th; greatest h a 1  monthly rangc, 64, at hicleansborough 
leset local monthly range, 43, at Golconda. 

predpitation-Greatest monthly, 6.02, a t  Olney; least monthly, 2.G6, at 

s i g n a l  Corps, assistant. 

st monthly J30 range,  32, a t  Dallns. 

ormal of the l w t  four years. 

+on- 
cmpd, ~ ~ , + n a f l e l d .  in charge. 

wink-,Prevailing direction, southwest.-John Craig, Sergeant, Signa; 

[/INDIANA. " 
Tmper&ure.--The mean was 2.2 below the normal; hi hcst monthly mean, 

gs 
at Et1ntingburgh; lowest monthly nieail, 62.1, at Vafparaiso; maximum, Lt Bunt ingburgh,  aoth, and Rockville, 31st; miliimum, 29, at Point Isabel 4 Sth, a n d  11th; greatest local moilthly range, 59, at Angola; least lomi 

aonthlY range,  48, at De Gonia Spring.  
p r e ~ p ~ a t i o n . - T h e  avers e was about 0.60 above the normal; greatesl 

dircdori c. F. 11. kappen?uns,  Sergeant, s igna l  COrpS, assistant. 

leaqt monthly, 2.26, at Columbus. 
~ ~ ~ - 8 ~ ~ ~ ~ ~ i ~ ~ n ~ i ~ ~ ~ ~ ,  southwcat-Prof. H. A. H&on, La Fayette, 

TOWA WPATHER AND CROP SERVICE. 
mean WBR 8.1 below the normal; highest monthly mean, 

62 at Clarinda; lowest monthly mean, 62.2, a t  Creaco; maximum, 96, at 
Bl;rk)eville, 30th; minimum, 26, at Cresco, 7th; greatest local monthly range, 

Mbdp- t a t ion . -The  avcrnge was 0.80 below the normal; greatest monthly, 

6a$id.-Prevailing direction, northwest.-J. R. SWe, D m  a o i m ,  di. ,+; 0. M. Chappel, Sergeant, Sipial Corps, msiutant. 
KANSAS. 

T-,=&ure.-Highest mof?hly mean, 69.9, at pionuinent; lowest monthly 
mean, 58.8, at l<llis; maximum, 110, a t  Gove Clt 20th; minimum, 25, at 

ny 7th; greatest local moiithl range, 75, at &weka Ranch; least local 
~ ~ t ~ l y  range, 43, a t  Buffalo pari; greatest daily range, 61. a t  Shields, 20th; 
leaet daily range, 7, at Concordia, 4 t h  and a t  State Agricultural College, 30th. 

p,.m-pitation.-Greatest monthly, 6.84, at IAebo; least monthly, tmee, at 
Ubon. w~,,~.-Prevailingdirection, south.-l+of. J. T. Lovewell, Topeka, director; 

B. ~ a n i n , q s ,  Sergeant, Signal Cwps, asaistant. 
KENTUCKY. 

Tmp,yature.-The a v e r 2  e was 2.5 below the normal; maximum, 93, at 
achmond, 29th; minimum, 82, at Harrodsburgh, 8th; greatest local monthly 
reD e, 59, at Harrodsburgh; least local monthly ran e, 88, at Millersburgh. 

A&pitation.--The average for the month was atout  the normal; greatest 
mthly, 6.70, at Harrodsbllrgh; least monthly, 2.70, at Owcnton. 

w.d.-Prevail in direction, southwest.-Dr. E. A. Grant, Lo,cisoiUe, 
abdm; s. P. b e s f a m ,  Private, Signal corps, assistant. 

LOUISIANA. 
r a  crature.-The m e a n e  emperature was 1.6 below the normal; highest mean, 76.2, at Hnmmond; lowest morithly mean, 69.8, at  Cameron; 

-mum, 98, at Lake Charles, 29th; minimum, 40, at Port  Gibson, Miss., ah; greatest local monthly range, 66, at Cnnieron; least local monthly range, 
16, at Port Esda. 

B lakev ik ' ;  least local monthly range, 49, at McCausland. 

McCausland; least monthly, 1.61, at Indinnola. 

p&pitalion.-The 
11-64, at Luling; least 

wi&.-Prevailing Sergeant, Signal 
-, N e w  Orleam, in 

The features of the the low night temperatures of the first 
MIOHIGAN. 

hmty days,  and the excess in rainfall in the central portlon of the state. 
Tern erature.-The mean was 6.4 below the the normal of the last fifteell 

,mcs.%ghest mpnthly mean, 67.2, at Bangor; lowest montlily mean, 38.7, 
gtA&ntlc; maximum, 92, at Benton Harbor, 30th; minimiim, 20, at Cr stal 
Be&, Chase,  and Evart, 1st; greatest local monthly range, 67, at Ioniq; {east 

local monthly range, 89, at At'lnntic; greatest daily range, 44, at Mio, 2d; 
least daily range, 1, a t  Manistee, 3d. 

Precipitation.-l'he average was 1.20 above the normal of the Inst fifteen 
years; greatcnt monthly, 6.90, a t  Chelsea; least monthly, 2.31, at Evans. 

Wind.-Prevailing direction, 8outhwcst.-N. B. Cotryer, Sergeant, Signa2 
Corps, Lansing, director. 

MINNESOTA. 
I'emperature.-Hi hcst monthly mean, 64.7, at Munkato; lowest monthly 

mean 43.2, a t  D u d ;  maximum, 90, at Red Wing, 30th; minimuin, 14, at 
Moorilead, 1st; greatest. local monthly range, 72, at Crookston; least local 
monthly range, 47, a t  Uuluth; greutest daily range, 44, at Saint Vincent, 21st; 
least daily range, 2, at Duluth, 18th, 

Hzcipitation.-Grcateat monthly, 6.66, at Rolling Green; least monthly, 
1.16, a t  Ortonville. 

Wind.-Prevailing direction, northwest.-John He&, Corporal, Signal 
Corps, Saint  Paul,  zn charge. 

Temperature.-The mean was 1.4 below the normal; highest monthly mean, 
74.8, a t  Pearlington; lowest monthly mean, 64.8, at Hernando; maximum, 
98, a t  Columbus, 12th; minimum, 38, at Aberdeen, 8th; greatest local monthly 
range, 66, at Vniden; least local monthly range, 26, nt Pearlington. Light 
frost was reported in the easterii part of the state on the 8th. 

Precipitation.-The average was 0.74 above the normal; greatest monthly, 
7.76 a t  Holly Springs. least monthl , 0.47, at Hazlehurst. 

Mfind.-Prevailing direction, soutg.-li. R. f i l l o n ,  Signal Corps, Univcr- 
sity, director. 

Temperature. -Hi hest monthly meun, 67.0, at Protem; lowest monthly 
mean, 66.0, at Kirkavjle; maximum, 96, a t  Protern; minimum, 32, a t  Fayette 
and Miami. 

Bedpitation.-Oreatest monthly, G.81, a t  Saint Louis ; least monthly, 1.1G, 
at Craig.--Prof. Prancis E. Nipher, Saint  Louis, director. 
METEOROLOGIOAL REPORT O F  TEE MISSOURI STATE BOARD 

O F  AGRIOULTUBE. 4'em mature.-Highest monthly mean, 68.4, at Willow S ringe; lowest 
month{ menn, 60.1, at Keokuk, Iowa;  maximum, 97, at d l l o w  Springe, 
30th; minimum, 82, at Platt River and Princeton, 6th,  and at Fayette, 6th; 
greatest local monthly range, 63, at Willow Springs; least local monthlyrange, 
82. at Windanr. 

0 MISSISSIPPI. 

c) MISSOURI. 

.~ . .. __ - - . 
%cipitation.-Oreatest monthly, 8.09, at Cassville ; least monthly, 1.16, 

at  Crair. 
Wid-Prevail ing direction, south.-Led Chubbuck, Secretary of State 

Board of Agriculture, Columbia, director; A. L. McRac, Sergeant, Signal  
corps, asaistlal. 

The mean temperature fo Y the month was nearly the normal, but the rain- 
fall was deficient, ea ecinlly in the western and southwestern porta of the state. 

Temperakre.-H!ghest monthly mean, 66.0, at Ashland; lowest monthly 
mean, G0.6, a t  Wort Niohrara; maximum, 100, at Long Pine;  minimum, 14, 
st Fort  Niobrara. 

Precipitation.-Greatest monthly, 6.56, at West Point; least monthly, 0.G6, 
st Culbertaon. 

Wind-Prevailing direction, northwest.-f+o$ Goodwin D. Swezey, 
Crete, director; 0. A. Loveland, Sergeant, Signal  Corps, mm'stant. 

Dorado Canyon, 26th; minimum, 28, at Austin, 11th; greatest local monthly 
range, 62, at Elko; least local monthl range, 42, at Beowawe; greatest daily 
rnnge, 40, a t  Coluybus Marsh; least jai l  range, IO, at Elko. 

fiecipitation.-l'he average was 0.09 gelow the normal; greatest monthly, 
2.41, at Susnnville, Cal.; least monthly, 0.00, at Yount's Ranch. 

Wind.-Prevailin direction, muth.--Prof. Chas. W. Friend, Carson City, 
director; H. E. Wikimon,  Corporal, Signal  corps, assistant. 

The w ther for New England was slightly below the normal in temperature 
nnd sunshine, and above in preci itation. 

Temperature.-Highest montEly mean 69.9, at Springfield and West- 
borough; lowest monthly mean, 47.8, at k e e t  Jones ort; maximum, 86, at 
Westborough, 14th; minimum, 22, at Berlin Falls, l2t6, nnd at West Milan, 
Bd; greatest local monthly range, 66, at Plymouth; least local monthly mn4e, 
24. a t  Block Island; greatest daily range, 6G, at Plymouth, 8d; least dally 
ran e, 1, at Waterbury, 20th. 

l%ecipitation.-Qreatest monthly, 10.81, at Bar Harbor; least monthly, 
2.48 at Nantucket. 

#id.-Prevailing direction, south.--A.o . William H. Nilm, Boston 
Mass., president- Prof. Winslor0 Upton, kovidcncc,  R. I., secretary; 1 
Warren Smith, h a t e ,  Signal  Corps, aasiatant. 

Temperature.-The mean waa 1.0 above the normal; highest monthly mean, 
j6, at I'renton; lowest monthly mean, 67, at Atlantic City; maximum, 87 at 
Beverly and Oceanic, 19th and 29th, respectively; minimum, 33, at d e w  
Rrunswick and Newton, 9th. greatest local monthly range, 62, at New 
Brunswick;  leas^ local monthly range, 80, at Ocean City; greatest daily 
range, 42, at Freehold, 6th; least daily range, 2, at Newark, 6th. 

Temperature.-The mean Y as NEVADA. 0.6 above the normal; maximum, 106, at El 

QNEW ENGLAND METEOROLOGIOAL SOOIETP. 

0 NEW JERSEY. 
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Precipitation.-The average was 0.50 below the norrual; greatest monthly, 1 
7.17, at Newton; least monthly, 2 60 . at Ilancocns . 

Wi&.-Prevailing direction, southwest . .-E . IV . McGann, Sergeant, Sip 
nal Corps, New Brunswick. in charge . 

NEW PORK . 
Tempezature.-The tenip&&nre WILY below the normal, except in the lower 

Hudson valley and on Long Island . muximum, 85, at Geneva, 3d, nnd ut Mas- 
sena, 25th; minimum, 21, a t  Potsham, 2d; greatest local monthly range, 61, 
at bfSbena; least local monthly range, 36, nt Setauket . 

Frecipita.tion.-The precipitation was above the average, except a t  Fort 
Hamilton, Fort  Columbus, and White Plains, where deficiencies were reported . 

Wi&.-Prevniling direction. southwcst.--l'rof. B . A . Fuertes, I thum, di- 
rector; I . W . Brewer, Priuate, Signul Corps . as8isiant . 

Q NORTH CAROLINA . 
Temperature.-Highe monthly mean . 72 4, at Cheraw and Florence ; 

lowest monthly mean, 57.3, a t  Highlands; maximum, 96, at  Chapel Hill, 21th; 
minimum, 26, a t  Highlands, 8th; p i e s t  local rnouthly range, GO, at Doughs; 
least local monthly range, 27, at  n t t e r s  . 

Precipitation.-Grenteat monthly, 8 00, at  Lumberton; least monthly, 1.85, 

MONTHLY WEATEER REVIEV? MAY. 1890 . 

. .  
%TENNESSEE . ' 

The month wag characterize by an abnormal rainfall durinq the first half, 
and a eriod of low temperature during the first week, culminating in light 
frost tgroughout the stnte . 

Temperature.-The mean was nearly the normal for the last eight years; 
highest monthly mean, 71.5, at Woodstock; lowest monthly mean. 62.8, at 
Grief and Lawrenceburgh; maximum. 92. at Waynesborough. 12th. at Cog 
Hill. 29th and at Fayetteville and Dyersborgh. 81st; minimum. 32. at  Law- 
renceburgb and Waynesborough. 8th; the daily ranges of temperature wcre 
ver nearly the normal . 

hrrecipitalion.-The average was the greateoduring the lest ei h t  years; 
g r e m n t h l y .  7.23, at Jacksboro; least monthly. 2.30, at Cog 411 . 

. _.__ . ~ -..- . 

Wind.-Prevailing direction, south.-J. L) . Plunket, N . 1) . , K u s l t d l e ,  
lirecior; H . C . Rate, Signal  Corpr, assi.qian.?. 

0 ':EXAS . 
Temperature.-The mean was about itormnl over the enstern portion of the 

itate arid nlon the coast, where the grentcst depnrture noted was a deficiency 
>f 1; over the%anha~~dle and western portion of the state nn excess of from 2 
:o 8 wns noted; highest monthly meari, 81, at Rio Grnnde City; lowest: 
monthly nienn, 63.8, a t  Mountain Spring; maximum, 100, a t  Rio Grnnde City, 
31st; minimum, 36, a t  Fort Elliott, 16th; grcntcst . monthly range, 54, nt Fort 
Elliott; least monthly range, 22, at Galveston . 

I'rmpitation.-The orerage was  decidedly in excess of the normal in all 
pnrts of the state, except in the extreme western portion, where a slight de- 
ficiency 'occurred, arid in some localities in eastern rexns, where the deficiency 
was very marked; greatest monthly . 7.90, at Waco; least monthly, trace, at 
13 Pnso.--L). D . &an, Galveston, director; I . M . Cline, Sergeant, Signat 
Gbrps, assiatant . 
Meteorological record of A m y  ost surgeonx, vohcnrary, and other eo-oper- 

ating ogervers, Nay, 1890 . 
Tempernture . 
(Fflirrenheit.) 

Alnbanra. ! 0 ........ Bermudn *r 1 %  
Citronalle .......... 
Decntur ( I )  t 
Colui~rlhnn t 

Decntur (2)t ........ 
Double 3pringe ... 91 
~ u f i i u ~ n  ..... ......I 

...... 

....... ..... ...... ...... 
lnrion ............ 188 
I t  . Vernon Wks ... go pcliku ............ 
ine Applet ........ 
uscum in (2 )  ..... 
nlley Hendt ....... 

+lU( '1.. ......... 
Alaako . 1 go 

0 

47 
46 
38 

36 
34 
46 
501 
44 
45 
42 
37 
45 
42 
43 
49 
38 
38 

.... 

unenu ............. 
Ariwnn . 

n te~ope  v n ~ ~ e y  ...I... 
sh Creek .................... . ~ h g p r i n g e  ........ ' 64 
!]eke ............. I::::: ..... . Jiiri CnhunM't's ............ 
'ooley's Springs 1 ........... 
kngoon ...................... 
)os Cnbezos ....... .I .......... 
CVle Pms 53 
'eirbnnk .................... 
'lorcnce .......... j l &  @ 

94 36 'ort Apnche ......... 92 52 port Uowio 
Fort Hunchucn ! 95 47 
rort Grant ......... .... 
port 1,0wc11 ....... ' 92 50 44 port McDowell .... 
Port M O J ~ V C  ....... 
Port Verde ........ 1 0 0  41 
i i ln Bend *... ...... 

............... 
....... 

Iolbrook .......... 
.... 

qew River ......... 
'hatnix(?) ......... !IM) 2 
>an Cnrlos .......... I. .... 41 
lhow L O W  .................. 

105 47 lignnl 1 
I'eviston ................... 
rip Top t ................... 
I'ornbstone 99 sa 
Pucaon ( I  )t  ........ 1105 9 
Walnut ArknMaa Ranch . ..... 1 ......... 

............. 
........ 

Arknnsns Clty 1 . . . . I . .  ....... 
Brinkloy ............ 88 4a 
Cnmden t .......... 1 87 I 4e 
Conwny ......-..... ! & 1 5 2  ............. Dnlltrs. 5: 
Devnll's Bluff ...... 
Yorrestcitvt ..... ! I ti ~~ 

Fultont 

1Icber ....... 
Helena ( I )  t 
Hnrriaburgh ....... 
Helenn(2i .......... go 41 
Hot Springs ............ 4: 
Lcad Hill 4: 
I.ittleliockB'ka ... 4: 
Lonokc 5( 
Mnlvern ...... .....I 1 4: 
Monticello ..... ga 4f 
Newport(  r ) t  ....... ! ........ 

.......... 
l go ............ 

Ncwpor t (a )  ........ 
~ e c e o ~ u  ............ 
Ozone .............. 
Pine Bluff .......... 

3: 
4: 
4: 
4: 
5' + 

....... 

.... ....... 
........ 

....... .......... 
8.0 4.85 .. 
.... .... ....... ....... .... ....... .... ......... .... .... 

...... ......... .... ...... ....... 
..... .... .......... ..... 

.. 

..... ...... .... ..... ......... zoz 45 

..... 'Obser- 

..... 
37 .................. 

74 11 ...... 
........ ............ ..... ............ 

........... 
..... ..... ......... 

..... ........ 
75.2 ..... ........ ................ ............. ........ 

.......... 79 2.2 

............ 85 3a 
...................... 

_ _  
G 

J _ _  
0 

js .8 
72.0  
73 . 1 
54.8 

56.9 

56 . I  
57.7 
60.0 
71.0 
62.5 
57.5 

66.4 

.... 

.... 

.... .... .... 
58.1 
63-3 
57.9 
59.4 

56.7 
62.9 
65.7 
71.4 
70 .a 

61.1 
59.7 
64 . I  
59. 
56.2 
61.. 
62.c 
57.2 
62.c 
60.1 
61.4 
61.. 
60 .1  

60.1 

62.. 
65, 

SI.( 

39. 
59.' 

41. 
63' 
54. 

36. 

43. 

.... 

.... 

..... 
3:: 

.... 

.... .... 

.... 

.... 

.... 
3: .... .... 
56. 
55. 
SI . 
57. 

r: 
h 

E a 
IM . 

.. 
0 

1 

6.00 
6. qa 
9-27 
6-57 

3-04 

0 * &( 

1.05 

0. co 
0.88 
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